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6.  STUDY PARAMETERS: 
 

 Age of Test Organism: 7 to 8 days old  
 Definitive Test Duration: 10 days 
 Study Method: Intermittent flow-through 
 Type of Concentrations: Mean-measured 
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7.  CONCLUSIONS:   
 

Results Synopsis: 
 
Based upon mean-measured sediment concentrations: 
 
Survival: 
LC50:  5.5 μg a.i./kg   95% C.I.:  4.0 to 8.6 μg a.i./kg 
Slope: 3.65 (1.73 to 5.56) 
NOAEC:  2.7 μg a.i./kg 
LOAEC:  5.3 μg a.i./kg 
 
Growth: 
EC50:  4.7 μg a.i./kg   95% C.I.:  3.2 to 6.9 μg a.i./kg 
Slope: 3.57±1.28 
NOAEC:  <1.1 μg a.i./kg 
LOAEC:  1.1 μg a.i./kg 
 
Based upon ESTIMATED1 pore water concentrations: 
 
Survival: 
LC50:  0.002 μg a.i./L   95% C.I.:  0.0016 to 0.003 μg a.i./L 
Slope: 3.65 (1.73 to 5.56) 
NOAEC:  0.001 μg a.i./L 
LOAEC:  0.002 μg a.i./L 
 
Growth (dry weight): 
IC50:   0.002 μg a.i./L   95% C.I.:  0.001 to 0.003 μg a.i./L 
Slope: 3.57±1.28 
NOAEC:  <0.0004 μg a.i./L 
LOAEC:  0.0004 μg a.i./L 
 
Based upon OC-normalized mean-measured sediment concentrations: 
 
Survival: 
LC50:  306 μg a.i./kg TOC  95% C.I.:  222 to 478 μg a.i./kg TOC 
Slope: 3.65 (1.73 to 5.56) 
NOAEC:  150 μg a.i./kg TOC 
LOAEC:  294 μg a.i./kg TOC 

                     
1 Freely dissolved pore water endpoints (ug/L) estimated as:  
Mean measured bulk sediment conc. (ug/kg-dw) / [Fraction TOC (kg OC/kg-dw) * KOC (L/kg-OC)] 
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assigned based upon significance. 
 
The linear interpolation method was used to calculate the LC/EC50 values with associated 95% 
confidence intervals.   
 
Analyses were performed using TOXSTAT Version 3.5 statistical software and mean-measured 
sediment concentrations.   

 
Survival: 
LC50:  5.9 μg a.i./kg   95% C.I.:  5.1 to 6.6 μg a.i./kg 
NOAEC:  2.7 μg a.i./kg 
LOAEC:  5.3 μg a.i./kg 
 
Growth: 
EC50:  5.2 μg a.i./kg   95% C.I.:  2.6 to 6.5 μg a.i./kg 
NOAEC:  1.8 μg a.i./kg 
LOAEC:  2.7 μg a.i./kg 
 

12. VERIFICATION OF STATISTICAL RESULTS:  
 
Statistical Method: The reviewer statistically analyzed data for day 10 survival and dry weight. 
For both endpoints the negative and solvent control data were compared using a Student’s t-test; 
for survival, a significant reduction (p<0.05; 5%) was detected in the solvent control, relative to 
the negative control. However, because survival was 100% in the negative control and 95% in the 
solvent control, solvent interference was not suspected to have played a role in this study. The 
data for dry weight were further tested using Shapiro-Wilk’s test to confirm normality and using 
Levene’s test to confirm homogeneity of variances. The 5.3 and 8.8 μg a.i./kg dry weight data 
were excluded from this analysis, due to significant effects on survival at these levels. Dry weight 
data satisfied the assumptions of ANOVA, so the NOAEC and LOAEC were determined using 
this test, followed by William’s test (because of the general trend toward a dose-dependent 
response). The results of William’s test seemed justified given the magnitude of the reductions at 
all treated levels, relative to the negative control (i.e., 15 to 46%). There was at least one group 
with zero variance for the survival data, so the NOAEC and LOAEC for this endpoint was 
determined using the non-parametric Steel’s Many-One Rank test. These analyses were 
conducted using Toxstat 3.5 statistical software.  The LC50 and EC50 values were determined 
using the Probit method.  For survival, the Probit method was run using Toxanal 2009 and 
selected over the other methods as the best for characterizing the data, despite the poor fit of the 
data to the model (Goodness of fit probability = 0.02). The Probit method used to obtain the EC50 
for dry weight was run using Nuthatch statistical software. 
 
All of the above statistical analyses were performed in terms of the mean-measured sediment and 
estimated pore water treatment concentrations. Sediment endpoints are also calculated on an 
organic carbon-normalized basis, based on the following equation using an average TOC of 1.8%: 
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   mg/kg OC =    mg/kg dry weight 
      kg TOC/kg dry weight 
 

Based upon mean-measured sediment concentrations: 
 
Survival: 
LC50:  5.5 μg a.i./kg   95% C.I.:  4.0 to 8.6 μg a.i./kg 
Slope: 3.65 (1.73 to 5.56) 
NOAEC:  2.7 μg a.i./kg 
LOAEC:  5.3 μg a.i./kg 
 
Growth: 
EC50:  4.7 μg a.i./kg   95% C.I.:  3.2 to 6.9 μg a.i./kg 
Slope: 3.57±1.28 
NOAEC:  <1.1 μg a.i./kg 
LOAEC:  1.1 μg a.i./kg 
 
Based upon ESTIMATED1 pore water concentrations: 
 
Survival: 
LC50:  0.002 μg a.i./L   95% C.I.:  0.0016 to 0.003 μg a.i./L 
Slope: 3.65 (1.73 to 5.56) 
NOAEC:  0.001 μg a.i./L 
LOAEC:  0.002 μg a.i./L 
 
Growth (dry weight): 
IC50:   0.002 μg a.i./L   95% C.I.:  0.001 to 0.003 μg a.i./L 
Slope: 3.57±1.28 
NOAEC:  <0.0004 μg a.i./L 
LOAEC:  0.0004 μg a.i./L 
 
Based upon OC-normalized mean-measured sediment concentrations: 
 
Survival: 
LC50:  306 μg a.i./kg TOC  95% C.I.:  222 to 478 μg a.i./kg TOC 
Slope: 3.65 (1.73 to 5.56) 
NOAEC:  150 μg a.i./kg TOC 
LOAEC:  294 μg a.i./kg TOC 
 
Growth (dry weight): 
EC50:  261 μg a.i./kg TOC  95% C.I.:  178 to 383 μg a.i./kg TOC 
NOAEC:  <61 μg a.i./kg TOC 
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LOAEC:  61 μg a.i./kg TOC 
 

 
13. REVIEWER'S COMMENTS:   
 
The reviewer’s conclusions regarding the NOAEC and LOAEC for dry weight differed from the 
study author’s. Both detected significant reductions from the negative control at the lowest 
treatment level, but the study author dismissed this as treatment-related because Dunnett’s test 
failed to detect a significant reduction at the next higher level (i.e., 1.8 μg a.i./kg). The reviewer 
maintains that reductions from the negative control ranged from 15 to 46% for all treated levels 
that did not experience reduced survival and while the response for this endpoint was not linear, it 
was generally directional and suggestively treatment-related at all test levels. As a result, the 
reviewer concluded that a NOAEC could not be determined for this study. 
 
Results were provided in terms of mean-measured sediment (bulk and OC-normalized) and 
estimated pore water concentrations in the Conclusions section of the DER. 
 
Overlying water was not analyzed due to the pyrethroids’ strong affinity to sediment (i.e., high 
Koc values) and regular renewal of the overlying water.  It was also reported that previous studies 
performed at the laboratory indicated that only negligible amounts of pyrethroids partition to 
overlying water (Springborn Smithers Laboratories Study Nos. 13656.6106, 13656.6107, 
13656.6110, 13656.6111, and 13656.6112, Putt, 2005).   
 
This reviewer notes that the concentration of cypermethrin measured in pore water likely reflects 
both "freely dissolved" chemical (i.e., chemical that is not sorbed onto particulate organic carbon 
(POC) or dissolved organic carbon (DOC) in addition to dissolved chemical that is sorbed to 
DOC.  This finding is indicated by the fact that the extraction and analytical methods used in this 
study do not distinguish among the two phases of chemical (freely dissolved and DOC-sorbed).  It 
is also indicated by the much higher measured concentrations of cypermethrin in pore water than 
would be expected based on estimated values using sediment cypermethrin concentrations, its 
Koc, and sediment total organic carbon (TOC).  For highly hydrophobic chemicals like 
cypermethrin, DOC in pore water can substantially reduce its bioavailability and toxicity.  It is 
further noted that the pore water estimated environmental concentrations (EECs) generated using 
the Agency's PRZM/EXAMS model are based on freely dissolved chemical.  Therefore, some 
downward adjustment of these pore water toxicity values using appropriate methods (e.g., Koc 
and DOC concentration in pore water) will likely be needed when comparing these values to 
freely dissolved EECs generated using PRZM/EXAMS. Since the measured pore water 
concentrations of cypermethrin do not accurately describe the exposure to parent compound, 
endpoints from this study will not be expressed in terms of measured pore water concentrations.   
 Instead, this reviewer has estimated freely dissolved pore water endpoints based on 
measured concentrations in bulk sediment, the fraction of total organic carbon in bulk sediment 
(1.8%) and the mean KOC (141,700 L/kg-OC, MRID 42129002) for cypermethrin.  These 
estimated pore water endpoints, which are based on the freely dissolved test material (i.e., 
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chemical that is not sorbed onto particulate organic carbon [POC] or dissolved organic carbon 
[DOC]), are consistent with the expression of aquatic estimated environmental concentrations 
(EECs) from PRZM/EXAMS. It is noted, however, that KOC values for cypermethrin vary 
considerably depending on soil type (20,800 – 328,500 L/kg).  This range of KOC likely reflects 
differences in organic carbon composition and other soil properties used to determine KOC. 
Therefore, these estimated pore water endpoints are subject to the same uncertainty in 
determination and application of KOC for cypermethrin.  
 
Nominal Sediment 

(μg a.i./kg) 
Mean-measured 

Sediment (μg a.i./kg) 
Estimated Pore 

Water (µg a.i./L) 
OC-Normalized Sediment 

(μg a.i./g OC) 
0.63 1.1 0.0004 61 
1.3 1.8 0.0007 100 
2.5 2.7 0.001 150 
5.0 5.3 0.002 294 
10 8.8 0.003 489 

 
Analysis of the stock solution samples used to dose the test sediments ranged from 94 to 120% of 
nominal fortified concentrations.  Pretest analysis of the spiked sediment following equilibration 
and prior to allocation into the replicate exposure vessels ranged from 110 to 160% of nominal 
concentrations.   
 
It was reported in the protocol deviation section that the solvent control sediment was not 
prepared at the same time as the test sediments.  The solvent control sediment was dosed (with 
acetone) and allowed to mix/equilibrate for ca. 4 days, whereas the other sediments were allowed 
to mix/equilibrate for ca. 14 days.  It was reported that this deviation had no significant impact on 
the results or interpretation of the study since this sediment contained residual solvent only and no 
test substance.   
 
In pore water (measured at each level on Days 0 and 10), the redox potential ranged from 240 to 
290 mV, the pH ranged 6.7 to 6.9, the DOC ranged from 96 to 180 mg C/L, and the ammonia (as 
N) ranged from 0.82 to 3.6 mg/L. 
 
The analytical method used to quantify cypermethrin in (formulated) sediment was validated in 
December 2008.  Fortified samples were extracted two to three times with methanol:purified 
reagent water and hexane; the extracts were combined and purified for analysis using solid phase 
extraction (SPE).  Aliquots were analyzed using gas chromatography equipped with mass 
selective detection in negative chemical ionization mode (GC-MS/NCI).  In samples fortified at 
0.100 and 100 μg/kg, recoveries averaged 110 ± 9.29% and 97.3 ± 5.05%, respectively, with a 
limit of quantitation (LOQ) of 0.0225 μg a.i./kg.     
 
The analytical method used to quantify cypermethrin in freshwater was validated in January 2009.  
Fortified samples were acidified and extracted twice with ethyl acetate; the combined extracts 
were reduced in volume using rotary evaporation (30°C) and taken to dryness under nitrogen 



DP Barcode:  420006  MRID No.:  47946602 
 

20 

(room temperature).  The residues were re-constituted in 0.1% peanut oil in acetone and analyzed 
using gas chromatography equipped with mass selective detection in negative chemical ionization 
mode (GC-MS/NCI).  In samples fortified at 0.00100 (sample LOQ), 0.00300, 0.0200, and 0.0500 
μg/L, recoveries averaged 114 ± 3.82%.  Due to the low concentrations being tested, the LOQ 
was set at 0.00100 μg/L; sample LOQ recoveries averaged 110 ± 16.1%.   
 
A discrepancy was noted regarding continuous temperature monitoring.  It was reported in 
paragraph 1 on page 27 of the study report that this temperature range was 21 to 25°C; however, 
in the footnote to Table 1 on page 35 of the study report, the continuous-monitoring temperature 
range was reported as 22 to 24°C.   
 
It was reported that representative samples of the overlying water source were periodically 
analyzed for pesticides, PCBs, and toxic metals, and that none of these compounds were detected 
in any of the water samples analyzed in agreement with ASTM guidelines.   
 
Definitive test dates were February 10 to 20, 2009.  
 
This study was submitted to fulfill proposed OPPTS Draft 850.1735, whole sediment acute 
toxicity to freshwater invertebrates.  
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15.  OUTPUT OF REVIEWER’S STATISTICAL VERIFICATION: 
 
          
     ************************************************************************ 
     CONC.    NUMBER        NUMBER        PERCENT       BINOMIAL 
              EXPOSED       DEAD          DEAD          PROB.(PERCENT) 
      8.8      80            66            82.5          0  
      5.3      80            35            43.75         0  
      2.7      80            6             7.500001      0  
      1.8      80            4             5             0  
      1.1      80            2             2.5           0  
   
     BECAUSE THE NUMBER OF ORGANISMS USED WAS SO LARGE, THE 95 PERCENT 
     CONFIDENCE INTERVALS CALCULATED FROM THE BINOMIAL PROBABILITY ARE 
     UNRELIABLE.  USE THE INTERVALS CALCULATED BY THE OTHER TESTS. 
      
      
     AN APPROXIMATE LC50 FOR THIS SET OF DATA IS 5.721081  
      
      
     RESULTS CALCULATED USING THE MOVING AVERAGE METHOD 
        SPAN     G          LC50          95 PERCENT CONFIDENCE LIMITS 
      2        3.326162E-02  5.591582      5.093454      6.178858  
      
      
     RESULTS CALCULATED USING THE PROBIT METHOD 
     ITERATIONS             G              H            GOODNESS OF FIT 
PROBABILITY 
         4                   .2751254      3.277702                    
.0200392  
 
     SINCE THE PROBABILITY IS LESS THAN 0.05, RESULTS CALCULATED 
     USING THE PROBIT METHOD PROBABLY SHOULD NOT BE USED. 
 
     SLOPE   =               3.647577  
     95 PERCENT CONFIDENCE LIMITS = 1.734335    AND    5.560818  
 
     INTERCEPT=-2.695379  
 
     LC50 =    5.482147  
     95 PERCENT CONFIDENCE LIMITS =  4.016779 AND  8.651604  
 
              LC25 =         3.581239  
     95 PERCENT CONFIDENCE LIMITS =  2.205044 AND  4.868022  
 
              LC10 =         2.441147  
     95 PERCENT CONFIDENCE LIMITS =  1.089244 AND  3.423121  
 
              LC05 =         1.940857  
     95 PERCENT CONFIDENCE LIMITS =  .6920657 AND  2.861495  
     ************************************************************************* 
   
   Title:  Percent Survival 
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   File:        6602s          Transform:         NO TRANSFORMATION 
 
       t-Test of Solvent and Blank Controls         Ho: GRP1 Mean = GRP2 Mean 
 ============================================================================== 
 GRP1 (Solvent cntl) Mean =   100.0000     Calculated t value =     2.6458 
 GRP2 (Blank cntl) Mean   =    95.0000     Degrees of freedom =    14 
 Difference in means      =     5.0000 
 ============================================================================== 
 2-sided t value (0.05,14) = 2.1448**   Significant difference at alpha=0.05 
 2-sided t value (0.01,14) = 2.9768  No significant difference at alpha=0.01 
 
     WARNING:  This procedure assumes normality and equal variances! 
 
  Title:  Percent Survival                                        
  File:             6602s             Transform:             NO TRANSFORMATION 
 
            Steel's Many-One Rank Test       -      Ho: Control<Treatment 
  ---------------------------------------------------------------------------- 
                                 MEAN IN       RANK     CRIT.           SIG 
  GROUP    IDENTIFICATION     ORIGINAL UNITS    SUM     VALUE     DF   0.05 
  ----- --------------------    -----------   -------   ------   -----  --- 
    1            Neg Control    100.0000 
    2                    1.1     97.5000        60.00    46.00    8.00 
    3                    1.8     95.0000        52.00    46.00    8.00 
    4                    2.7     92.5000        52.00    46.00    8.00 
    5                    5.3     56.2500        36.00    46.00    8.00   * 
    6                    8.8     17.5000        36.00    46.00    8.00   * 
  ---------------------------------------------------------------------------- 
  Critical values are 1 tailed ( k = 5 ) 
  
  
 
 
   Title:  Dry Weight 
   File:        6602w          Transform:         NO TRANSFORMATION 
 
       t-Test of Solvent and Blank Controls         Ho: GRP1 Mean = GRP2 Mean 
 ============================================================================== 
 GRP1 (Solvent cntl) Mean =     0.1275     Calculated t value =    -0.0773 
 GRP2 (Blank cntl) Mean   =     0.1288     Degrees of freedom =    14 
 Difference in means      =    -0.0013 
 ============================================================================== 
 2-sided t value (0.05,14) = 2.1448  No significant difference at alpha=0.05 
 2-sided t value (0.01,14) = 2.9768  No significant difference at alpha=0.01 
 
     WARNING:  This procedure assumes normality and equal variances! 
 
 
 
  Title:  Dry Weight                                              
  File:            6602wr             Transform:             NO TRANSFORMATION 
 
                    Shapiro - Wilk's Test for Normality 
  ---------------------------------------------------------------------------- 
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       D =   0.0087 
       W =   0.9671 
 
       Critical W  = 0.9040 (alpha = 0.01 , N = 32) 
                W  = 0.9300 (alpha = 0.05 , N = 32) 
 
  ---------------------------------------------------------------------------- 
 
  Data PASS normality test (alpha = 0.01). Continue analysis. 
  
  
  
  Title:  Dry Weight                                              
  File:            6602wr             Transform:             NO TRANSFORMATION 
 
                    Levene's Test for Homogeneity of Variance 
 
                                ANOVA Table 
  ---------------------------------------------------------------------------- 
 
     SOURCE             DF               SS                MS           F 
  ---------------------------------------------------------------------------- 
     Between             3              0.0004           0.0001       1.3349 
 
     Within (Error)     28              0.0027           0.0001 
  ---------------------------------------------------------------------------- 
     Total              31              0.0031 
  ---------------------------------------------------------------------------- 
                                                           (p-value = 0.2829) 
 
     Critical F  = 4.5681  (alpha = 0.01, df = 3,28) 
                 = 2.9467  (alpha = 0.05, df = 3,28) 
 
     Since  F < Critical F  FAIL TO REJECT  Ho: All equal (alpha = 0.01) 
  
  
  
  Title:  Dry Weight                                              
  File:            6602wr             Transform:             NO TRANSFORMATION 
 
                                ANOVA Table 
  ---------------------------------------------------------------------------- 
 
     SOURCE             DF               SS                MS           F 
  ---------------------------------------------------------------------------- 
     Between             3              0.0136           0.0045      14.5107 
 
     Within (Error)     28              0.0087           0.0003 
  ---------------------------------------------------------------------------- 
     Total              31              0.0223 
  ---------------------------------------------------------------------------- 
                                                           (p-value = 0.0000) 
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     Critical F  = 4.5681  (alpha = 0.01, df = 3,28) 
                 = 2.9467  (alpha = 0.05, df = 3,28) 
 
     Since  F > Critical F  REJECT  Ho: All equal (alpha = 0.05) 
  
  
  
  Title:  Dry Weight                                              
  File:            6602wr             Transform:             NO TRANSFORMATION 
 
        Dunnett's Test   -   TABLE 1 OF 2             Ho:Control<Treatment 
  ---------------------------------------------------------------------------- 
                                TRANSFORMED    MEAN CALCULATED IN          SIG 
  GROUP    IDENTIFICATION          MEAN          ORIGINAL UNITS    T STAT  
0.05 
  ----- --------------------    -----------    ------------------  ------  --- 
    1            Neg Control      0.1275             0.1275 
    2                    1.1      0.1025             0.1025        2.8304  * 
    3                    1.8      0.1125             0.1125        1.6983 
    4                    2.7      0.0713             0.0713        6.3685  * 
  ---------------------------------------------------------------------------- 
  Dunnett critical value = 2.1700   (1 Tailed, alpha = 0.05, df [used] = 3,24) 
                                                            (Actual df = 3,28) 
  
  
  
  Title:  Dry Weight                                              
  File:            6602wr             Transform:             NO TRANSFORMATION 
 
        Dunnett's Test   -   TABLE 2 OF 2             Ho:Control<Treatment 
  ---------------------------------------------------------------------------- 
                              NUM OF     MIN SIG DIFF     % OF     DIFFERENCE 
  GROUP    IDENTIFICATION     REPS     (IN ORIG. UNITS)  CONTROL  FROM CONTROL 
  ----- --------------------  -------  ----------------  -------  ------------ 
    1            Neg Control     8 
    2                    1.1     8            0.0192       15.0       0.0250 
    3                    1.8     8            0.0192       15.0       0.0150 
    4                    2.7     8            0.0192       15.0       0.0562 
  ---------------------------------------------------------------------------- 
 
  
  
  
  Title:  Dry Weight                                              
  File:            6602wr             Transform:             NO TRANSFORMATION 
 
          William's Test  - TABLE 1 OF 2        Ho: Control<Treatment 
  ---------------------------------------------------------------------------- 
                                      ORIGINAL      TRANSFORMED    ISOTONIZED   
  GROUP     IDENTIFICATION       N      MEAN           MEAN           MEAN  
  ------  --------------------  ---  -----------    -----------    ----------- 
     1             Neg Control   8      0.1275         0.1275         0.1275 
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     2                     1.1   8      0.1025         0.1025         0.1075 
     3                     1.8   8      0.1125         0.1125         0.1075 
     4                     2.7   8      0.0713         0.0713         0.0713 
  ---------------------------------------------------------------------------- 
  
  
  
  Title:  Dry Weight                                              
  File:            6602wr             Transform:             NO TRANSFORMATION 
 
          William's Test  - TABLE 2 OF 2        Ho: Control<Treatment 
  ---------------------------------------------------------------------------- 
                        COMPARED     CALC.     SIG      TABLE      DEGREES OF 
     IDENTIFICATION       MEANS     WILLIAMS   0.05   WILLIAMS    FREEDOM USED 
  -------------------- ----------- ----------- -----  ----------- ------------ 
           Neg Control     0.1275 
                   1.1     0.1075    2.2644      *     1.7000       k= 1, v=28 
                   1.8     0.1075    2.2644      *     1.7800       k= 2, v=28 
                   2.7     0.0713    6.3685      *     1.8100       k= 3, v=28 
  ---------------------------------------------------------------------------- 
  s =   0.0177 
 
   WARNING: Procedure has used isotonized means which differ from original 
            (transformed) means. 
  
  
  
6602W : Dry Weight 
------------------------------------------------------------------------ 
Williams Test                                                            
------------------------------------------------------------------------ 
[One-Sided Test for Decrease, alpha =     0.050000 ] 
 
Dose         Isotone     T-bar P-value  Significance 
               Means 
---------------------------------------------------- 
0              0.128         .                 
1.1            0.107     1.154    N.S.         
1.8            0.107     1.154    N.S.         
2.7           0.0712     3.245  <0.005       * 
5.3            0.065     3.605  <0.005       * 
8.8             0.01     5.944  <0.005       * 
 
 "*"=Significant; "N.S."=Not Significant. 
------------------------------------------------------------------------ 
Estimates of EC%                                                         
------------------------------------------------------------------------ 
Parameter   Estimate     95% Bounds        Std.Err.  Lower Bound 
                        Lower     Upper              /Estimate 
EC5              1.6      0.57       4.7      0.23      0.35 
EC10             2.1      0.85       5.0      0.19      0.41 
EC25             3.1       1.6       5.7      0.14      0.53 
EC50             4.7       3.2       6.9     0.083      0.68 
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         Slope =     3.57  Std.Err. =     1.28  
 
 
Goodness of fit: p =      0.15  based on DF=       3.0       39.  
------------------------------------------------------------------------ 
6602W : Dry Weight 
------------------------------------------------------------------------ 
Observed vs. Predicted Treatment Group Means                             
------------------------------------------------------------------------ 
     Dose     #Reps.     Obs.     Pred.      Obs.     Pred.   %Change 
                         Mean     Mean     -Pred.   %Control 
 
     0.00      8.00     0.128     0.114    0.0136      100.      0.00  
     1.10      8.00     0.102     0.112  -0.00999      98.8      1.20  
     1.80      8.00     0.113     0.106   0.00634      93.2      6.76  
     2.70      8.00    0.0712    0.0918   -0.0206      80.7      19.3  
     5.30      8.00    0.0650    0.0488    0.0162      42.8      57.2  
     8.80      5.00    0.0100    0.0190  -0.00900      16.7      83.3  
 


